Remarks 



The above amendments to the above-captioned application along with the following 
remarks are being submitted as a full and complete response to the Office Action dated 
January 23, 2006 (U.S. Patent Office Paper No. 01 1106). In view of the above amendments 
and the following remarks, the Examiner is respectfully requested to give due reconsideration 
to this application, to indicate the allowability of the claims, and to pass this case to issue. 

Status of the Claims 

As outlined above, claims 1-20 stand for consideration in this application, wherein 
claims 6 and 18 are being canceled without prejudice or disclaimer, while claims 1, 13, 14, 17 
and 19 are being amended to correct formal errors and to more particularly point out and 
distinctly claim the subject invention. 

Support for the amendment of claims 1, 13, 14, 17 and 19 may be found on page 10, 
lines 15-27 and page 7, line 25- page 8, line 9 of the specification. Applicants hereby submit 
that no new matter is being introduced into the application through the submission of this 
response. 

Formal Objections 

Claim 17 was objected to because of informalities such as grammatical errors. Claim 
17 is being amended to correct the grammatical errors. Accordingly, withdrawal of this 
objection is respectfully requested. 

Formal Rejection 

Claims 13 and 14 were rejected under 35 U.S.C. §112, second paragraph, for being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicants regard as the invention. The Office Action specifically contends that the term 
“like a hulahoop” in claim 13 is a relative term which renders the claim indefinite. 

The Office Action further contends that the limitation “the revolving plate” of claim 
1 4 has insufficient antecedent basis. 

Claim 13 is being amended by deleting the term “like a hulahoop.” Claim 14 is being 
amended by deleting this term and adding the term “moving plate” as suggested by the 
Examiner. Accordingly, withdrawal of this rejection is respectfully requested. 
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Prior Art Rejections 

The First 35 U.S.C, S102rb) Rejection 

Claims 1-4, 12, 13, 15, 19 and 20 were rejected under 35 U.S.C. § 102(b) as being 
anticipated by Bardell (US 2002 0015959). Applicants respectfully traverse this rejection for 
the reasons set forth below. 

According to the M.P.E.P. §2131, a claim is anticipated under 35 U.S.C. §102 (a), (b), 
and (e) only if each and every element as set forth in the claim is found, either expressly or 
inherently described, in a single prior reference. 

Claim 1 

The Office Action contends that Bardell discloses a solution mixing apparatus for 
providing reactions therein comprising a holding plate for holding at least one substrate on 
which at least one probe is immobilized and a moving plate with one surface being placed 
close to the substrate with a gap therein so as to accommodate a solution containing at least 
one substance therebetween, said moving plate moves relatively to the holding plate to mix 
the probe with the solution. Applicants respectfully disagree. 

Bardell shows a device for fluid mixing comprising a rectangular array and a circular 
slide. In Bardell, a reacting fluid is added onto the rectangular array and the circular slide 
spins while the circular slide moves across the rectangular array which stays in a certain 
position . The rotation of the circular slide causes local Couette flow as it passes across the 
rectangular slide. Bardell, however, says nothing about the material of the circular slide. 

In contrast, the present invention recited in amended claim 1 provides that the surface 
of the moving plate is hydrophilic . In the present invention, a solution is introduced into a 
gap between the substrate and the moving plate. Since the surface of the moving plate is 
hydrophilic, even an extremely small amount of a solution introduced in a gap can be placed 
definitely under the moving plate, and therefore be effectively mixed. 

Furthermore, the present invention provides that the moving plate moves relatively to 
the holding plate holding a substrate on which a probe is immobilized. In other words, the 
holding plate does not have to stay in a certain position. 

Furthermore, the present invention provides that a probe is immobilized on the 
substrate. Bardell shows that the rectangular array includes microdots which contain generic 
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material or other material of biological interest. However, it is not clear whether the genetic 
material in microdots in Bardell is immobilized. 

Therefore, Bardell does not show every element of recited in claim 1 as amended. 
Accordingly, claim 1 is not anticipated by Bardell. 

Claims 2-4. 12. 13. and 15 

Claims 2-4, 12, 13, and 15 are dependent upon the independent claim 1. As such, the 
arguments set forth above are equally applicable here. The base claim being allowable, 
dependent claim 2-4, 12, 13, and 15 must also be allowable. 

Claims 19 and 20 

Claim 19 has substantially the same features as those of claim 1. As such, the 
arguments set forth above are equally applicable here. Claim 1 being allowable, claim 19 
must also be allowable. 

Claim 20 is dependent upon the independent claim 19. As such, the arguments set 
forth above are equally applicable here. The base claim being allowable, dependent claim 20 
must also be allowable. 

The Second 35 U.S.C. S102('b'> Rejection 

Claim 18 was rejected under 35 U.S.C. § 102(b) as being anticipated by Werner 
(US20O2 0168652). As mentioned above, claim 18 is being canceled, and therefore this 
rejection is moot. Accordingly, this rejection should be withdrawn. 

35 U.S.C. $ 103(a) Rejection 
Claim 5 

Claim 5 was rejected under 35 U.S.C. § 103(a) as being unpatentable over Bardell in 
view of Palander (W09621142). This rejection is respectfully traversed for the reasons set 
forth below. 

According to the Manual of Patent Examining Procedure (M.P.E.P. §2143), 

To establish a prima facie case of obviousness, three basis criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in 
the knowledge generally available to one of ordinary skill in the art, to modify the 
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reference or to combine reference teachings. Second there must be a reasonable 
expectation of success. Finally, the prior art reference (or references when combined) 
must teach or suggest all the claim limitations. The teaching or suggestion to make 
the claimed combination and the reasonable expectation of success must both not 
found in the prior art, not in the applicant’s disclosure. 

The Office Action contends that Bardell discloses the apparatus set forth in claim 1 
except that Bardell does not expressly disclose that the gap between the moving plate and the 
substrate ranges from 50,000 to 100,000 nm. The Office Action further contends that 
Palander discloses an apparatus for mixing a solution comprising a substrate and a moving 
plate that together define a gap within which the solution resides and that the gap distance 
between the substrate and moving plate is between 20 micrometers and 300 micrometers. 

The Office Action further contends that since Bardell and Palander are analogous art 
because they are from the same field of endeavor regarding the use of movable plates to 
induce mixing in a biochemical reaction apparatus through the transfer of momentum, it 
would have been obvious at the time the invention was made to combine Palander with 
Bardell to create the invention of claim 5. Applicants respectfully disagree. 

Contrary to the Office Action, as set forth above, Bardell does not show every 
element recited in claim 1 as amended. Palander also does not show the elements which 
Bardell fails to show. Particularly, Palander does not show a planar base of a recess or a 
sample carrying surface is hydrophilic. 

Furthermore, contrary to the Office Action, Palander is directed to a apparatus for 
spreading a liquid onto a human or animal cell sample on a flat plate. Palander is not 
purported to mix a solution effectively . Therefore, there is no suggestion or motivation to 
combine Palander with Bardell explicitly or implicitly in Palander or Bardell, or in the 
knowledge generally available to one of ordinary skill in the art at the time the invention was 
made to embody all the features of the invention as recited in claim 5. Accordingly, claim 5 
is not obvious in view of all the prior art. 

Claim 6 

Claim 6 was rejected under 35 U.S.C. §103(a) as being unpatentable over Bardell in 
view of Oberhardt (US4849340). As mentioned above, claim 6 is being canceled, however, 
the subject matter of claim 6 corresponds to that of claim 1 . This rejection is respectfully 
traversed for the reasons set forth below. 
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The Office Action contends that Bardell discloses the apparatus set forth in claim 1 
except that Bardell does not expressly disclose that the moving plate is hydrophilic on the 
surface. The Office Action further contends that Oberhardt discloses a solution mixing 
apparatus for providing reactions therein, comprising a substrate on which at least one probe 
is immobilized; and a cover plate positioned close to the substrate with a gap therein so as to 
accommodate a solution containing at least one substance therebetween. The Office Action 
further contends that since Bardell and Oberhardt are analogous art because they are from the 
same field of endeavor regarding reaction chamber devices that employ biochemical probes, 
it would have been obvious to ensure that the moving plate of Bardell was comprised of a 
hydrophilic surface to promote effective mixing. Applicants respectfully disagree. 

Contrary to the Office Action, as set forth above, Bardell does not show every 
element recited in claim 1 as amended. 

Oberhardt merely shows that the surface of a base has hydrophilic character so that 
the sample easily flows from a sample well to a reaction volume , which is located between 
the base and a cover. Oberhardt does not show that the surface of the cover is hydrophilic. 
Furthermore, in Oberhardt, both the base and the cover do not move in their planes to mix a 
solution. In contrast, the present invention provides that the surface of the moving plate. 
which moves across the substrate, is hydrophilic to introduce a solution into the space 
between the substrate and the moving plate by capillary phenomenon. 

Furthermore, Oberhardt does not show other elements which Bardell fails to show. 
Oberhardt merely shows that a moving plate moves up and down to mix a liquid sample with 
a reagent. However, Oberhardt does not show that the moving plate moves relative to the 
holding plate in the direction parallel to the holding plate . Furthermore, Oberhardt does not 
show a probe that is immobilized on a substrate. 

As such, the features of the device for mixing a liquid sample in Oberhardt are 
completely different from those of the present invention. Therefore, there is no suggestion or 
motivation to combine Oberhardt with Bardell explicitly or implicitly in Oberhardt or 
Bardell, or in the knowledge generally available to one of ordinary skill in the art at the time 
the invention was made to embody all the features of the invention as recited in claim 1. 
Accordingly, claim 1 are not obvious in view of all the prior art. 
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Claims 1-9 



Claims 7-9 were rejected under 35 U.S.C. § 103(a) as being allegedly unpatentable 
over Bardell in view of Takagi (US20040235150). This rejection is respectfully traversed for 
the reasons set forth below. 

With respect to claim 7, the Office Action contends that Bardell discloses the 
apparatus set forth in claim 1 except that Bardell does not expressly disclose that the 
apparatus is equipped with a temperature control apparatus. The Office Action further 
contends that Takagi teaches that the apparatus equipped with a temperature control system 
comprising a temperature sensor and a heating unit. 

With respect to claim 8-9, the Office Action contends that Bardell discloses the 
apparatus set forth in claim 1 except that Bardell does not expressly disclose the use of a 
solution injection to accomplish this task. The Office Action further contends that Takagi 
teaches that inlet and outlet ports for adding and removing fluids from the side of the mixing 
device between the holding plate and the moving plate. 

The Office Action further contends that it would have been obvious to combine 
Takagi with Bardell to create the invention of claims 7-9, since Bardell and Takagi are 
analogous art because they are from the same field of endeavor regarding mixing apparatuses 
for biological reactors involving rotating plates. Applicants respectfully disagree. 

Contrary to the Office Action, as set forth above, Bardell does not show every 
element recited in amended claim 1, upon which claims 7-9 depend. Takagi also does not 
show the element which Bardell fails to show, namely, that a planar base of a recess or a 
sample carrying surface is hydrophilic. 

Furthermore, Takagi is directed to an apparatus for cultivating a cell or tissue . The 
apparatus of Takagi is not purported to mix a solution. Therefore, there is no suggestion or 
motivation to combine Takagi with Bardell explicitly or implicitly in Takagi or Bardell, or in 
the knowledge generally available to one of ordinary skill in the art at the time the invention 
was made to embody all the features of the invention as recited in claim 7-9. Accordingly, 
claims 7-9 are not obvious in view of all the prior art. 
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Claims 10, 11, and 14 

Claims 10, 11, and 14 were rejected under 35 U.S.C. §103(a) as being allegedly 
unpatentable over Bardell. This rejection is respectfully traversed for the reasons set forth 
below. 

With respect to claim 10-11, the Office Action contends that Bardell discloses the 
apparatus set forth in claim 1 except that Bardell does not expressly disclose a specific rate at 
which the moving plate rotates. The Office Action further contends that it would have been 
obvious to design the motion of the moving plate to accordingly meet the claimed limitation, 
since varying the velocity at which the moving plate moves to achieve favorable mixing is 
simply the optimization of result effective variables that could be pursued using routine 
experimentation. Applicants respectfully disagree. 

Contrary to the Office Action, as set forth above, Bardell does not show every 
element of recited in amended claim 1, upon which claims 10, 11, and 14 depend. 
Accordingly, claims 10, 11, and 14 are not obvious over Bardell. 

Claim 18 

Claim 18 was rejected under 35 U.S.C. § 103(a) as being unpatentable over Smith 
(US2002 0001803). As mentioned above, claim 18 is being canceled, and therefore, this 
rejection is moot. Accordingly, this rejection should be withdrawn. 

Claims 19 and 20 

Claims 19 and 20 were rejected under 35 U.S.C. §103(a) as being unpatentable over 
Palander. This rejection is respectfully traversed for the reasons set forth below. 

Claim 19 has substantially the same features as those of claim 1. Contrary to the 
Office Action, as set forth above, Palander does not show every element recited in amended 
claim 1 . Accordingly, claim 19 is not obvious over Palander. 

Claim 20 is dependent upon the independent claim 19. As such, the arguments set 
forth above are equally applicable here. The base claim being allowable, dependent claim 20 
must also be allowable. 
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Allowable Subject Matter 

The Examiner is thanked for the finding of allowable subject matter in claims 16 and 
17 pending their being rewritten into independent form to include all the limitations of the 
base claim and any intervening claims. Applicants acknowledge the Examiner’s statement of 
reasons for allowance as set forth in the Office Action. However, Applicants point out that 
the reasons for allowability of the above referenced claims are not limited to the reasons for 
allowance as set forth in the Office Action. 

As to dependent claims 16 and 17, the arguments set forth above with respect to 
independent claim 1 are equally applicable here. The base claim being allowable, claims 16 
and 1 7 must also be allowable in the form of a dependent claim. 

Conclusion 

In view of all the above. Applicant respectfully submits that certain clear and distinct 
differences as discussed exist between the present invention as now claimed and the prior art 
references upon which the rejections in the Office Action rely. These differences are more 
than sufficient that the present invention as now claimed would not have been anticipated nor 
rendered obvious given the prior art. Rather, the present invention as a whole is 
distinguishable, and thereby allowable over the prior art. 
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Favorable reconsideration of this application as amended is respectfully solicited. 
Should there be any outstanding issues requiring discussion that would further the 
prosecution and allowance of the above-captioned application, the Examiner is invited to 
contact the Applicant's undersigned representative at the address and phone number indicated 
below. 

Respectfully submitted. 



REED SMITH LLP 

3110 Fairview Park Drive 
Suite 1400 

Falls Church, Virginia 22042 
(703) 641-4200 
SPF/JCMA^K 
March 31, 2006 



Stanley P. Fisher 




- 13 - 




